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ABSTRACT 
 
 
The present study aims to evaluate the performance of forty four domestic 
equity mutual funds operating in the Greek financial market over the period of the 
financial crisis 1/1/2008-31/12/2010 using weekly returns. This study has examined 
the performance of each fund compared to the benchmark index (Athens General 
Index), with the use of Sharpe, Treynor and Jensen’s alpha index. The evidence 
showed that in majority the mutual funds succeed returns higher of the benchmark 
index and at the same time had standard deviation than the standard deviation of the 
benchmark index. However none of the mutual funds succeed positive sign regardless 
of the performances measure used and  there evidences that the funds with high 
standard deviation had low return and vice versa. There not evidence for timing 
ability of the funds managers and of persistence regardless of the measure used. 
Finally the study presents both empirical and mathematical proof that Sharpe and 
Treynor ratio are not sufficient in bear markets and proposed modify ratio in order to 
solve the problem of their discontinuity. The results of the modify ratios were 
correlate with those of Jensen’s alpha, while rankings were not consistent with the use 
of classical Sharpe and Treynor index 
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CHAPTER ONE 
   INTRODUCTION 
 
Introduction 
 
 The evaluation of the performance of mutual funds has attracted the interest of 
numerous academics and investment industry alike. The majority of the literature and 
empirical studies focus on the US market, while from academic view point, the study 
of performance evaluation in Greek mutual funds is not very extensive. However the 
majority of the studies in performance evaluation concentrated in bull markets, few in 
a period with both bull and bear market while performance evaluation in abnormal 
market conditions as in the case of a bear market, has attracted the interest of 
academics only to a small extend.  
 
The intense movements of the Greek stock market, the maturity of the mutual 
fund sector during the last decade and the upgrade of the Greek market since 2001 
which according Dritsakis et al. (2006) this development has led to the substantial 
increase of funds invested in Greece while the 10-year Greek bond returns have 
experienced a significant decrease in yield summing up to 30 basis points above the 
corresponding German bonds that are used as benchmarks (T-Bill spread in 2001) , 
makes the performance analysis of Greek mutual funds interesting. 
 
On the other hand the recent financial crisis of 2008 which has affected the 
industry of mutual funds and the continuing effects of the crisis in Greek economy, 
induces changes in the industry, in addition to the fact that on average every three 
years there is a big financial crisis around the world, makes the analysis of mutual 
funds in a period of crisis quite interesting. According Strömqvist (2008) unlike 
previous financial crises, the current crisis (of 2008) has had a major impact on the 
hedge funds. The downturn has affected most types of asset and most markets and this 
has reduced the positive effects of the diversification in the hedge funds’ portfolios. 
Moreover, several countries have prohibited the short selling of shares, which has had 
a negative effect on the funds’ arbitrage strategies.  
 
 The present research attempts to examine the performance and the 
consequences of the recent financial crisis, in the Greek equity mutual funds and 
provide some answers to the followings questions: 
 
a) How did the Greek domestic mutual funds performed during the period of 
crisis? 
b) Did the mutual funds succeed to over-performed the market? 
c) Are the traditional performance measures sufficient in a bear market? 
d) If not, why they are not, and how we can transform them, in order to be 
sufficient? 
e) Are evidences of persistence and time ability in security selections from the 
managers of the mutual funds? 
f) Finally, is it profitable for an investor to invest his money in mutual funds in a 
period of crisis? 
 
In our attempt to fill the above mentioned gap in the evaluation literature, to 
provide answers in the above questions and useful insights for all interest parties, both 
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in Greece and abroad, we have examined the performance of 44 domestic Greek 
equities mutual funds for the period from the 1/1/2008 until the 31/12/2010, a period 
with extraordinary volatility in Greek Stock market, which allows the possibility to 
focus on the variations in the performance of fund manager. We evaluate the 
performance of each fund based on the Sharp, Treynor and Jensen’s measyres, using 
weekly returns.   
  
 The remainder of this study is organized as follows: Chapter 2 provides an 
overview of mutual fund industry worldwide and particularly in Greece and additional 
provides a review of the main studies on mutual fund performance from academics in 
Greece and worldwide. Chapter 3 provides information about the data, the sources 
and the measures used for the evaluation of the mutual funds. Chapter 4 provides the 
results of the measure and statistical data from the performances measures and from 
the ranking of the mutual funds of the sample and attempts to explain the findings of 
the research. This chapter also provides empirical and mathematical evidence for the 
inadequacy of the Sharpe and Treynor ratio, in a bear market, gives alternative 
measure for Sharpe and Treynor ratio and use the modified ratios in order to evaluate 
the performance of the sample. Chapter 5 provides concluding remarks, explanations 
of limitations and suggestions for further study. 
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CHAPTER TWO 
 
2.1 Overview of Mutual Funds Industry  
 
 Mutual funds are investment companies that pool money from investors, offer 
to sell and buy back its shares on a continuous basis and invest in securities markets 
based on the objectives of the mutual fund. They are considered to be open-end 
investments because, at any time that a shareholder (investor) request, they are 
obligates to redeem any outstanding shares (units) at a price based on the current 
value of fund’s net assets and in practice they offer constantly new shares of the fund 
to the public.  
 
The first Mutual Fund was founded in 1924 by the Massachusetts Investors’ 
Trust and after one year, it had 200 shareholders and $392.000 in asset, while in 1928 
was founded the first mutual fund which include stocks and bonds, as opposed to 
direct merchant bank style of investments. 
 
The stock crash in 1929 was the cause for the government to start regulate the 
industry, the creation of the Securities and Exchange Commission (SEC), the passage 
of the Securities Act of 1933 and the enactment of the Securities Exchange Act of 
1934 were laws which were designed to protect the investments of consumers in 
mutual funds; mutual funds were required to register with SEC and to provide 
prospective investors with a prospectus that contains required disclosures about the 
fund, the securities themselves and fund manager(source: U.S. Securities and 
Exchange Commission). 
 
During the next decades, mutual fund saw an enormous growth, the key 
factors of mutual funds growth was the 1975 change in the Internal Revenue Code 
allowing individuals to open individual retirement accounts (Internal Revenue Service 
US Department of Treasury) and the establishment of new categories of mutual funds. 
 
In 1980s and 1990s with the upward trend of the market, mutual funds became more 
popular because of the high yield that was offering and despite the internet bubble, the 
scandals with the involved of “big houses” of the industry and the financial crisis of 
2008-2009 mutual funds remain attractive for the investors and still grow their assets. 
Table 1: Net assets and number of mutual  
   funds in U.S.A. (1940-2009) 
Year 
Total net assets 
Billions of dollars 
Number 
of funds 
1940 0,45 68 
1970 47,62 361 
1990 1.065,19 3.079 
2000 6.964,63 8.155 
2005 8.891,11 7.974 
2006 10.396,51 8.117 
2007 12.000,64 8.026 
2008 9.602,60 8.022 
2009 11.120,73 7.691 
2010 11,816.7 7,569 
     Source: Investment Company Institute 
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Table 2: Net assets in billions dollars of MF worldwide (2003-2009) 
 2003 2004 2005 2006 2007 2008 2009 
World $14.036 $16.153 $17.757 $21.807 $26.131 $18.919 $22.964 
Americas 7.957 8.780.593 9.750 11.469 13.422 10.581 12.597 
Europe 4.683 5.640 6.002 7.804 8.935 6.231 7.546 
Asia and 
Pacific 1.361 1.678 1.939 2.456 3.678 2.038 2.715 
Africa 34 54 66 78 95 69 106 
Source: Investment Company Institute 
Figure 1: Percentage of total net assets, year-end 2009 
U.S.A.: 49%
Other 
Americas: 6%
Africa and
Asia/Pacific: 12%
Europe: 33%
 Source: Investment Company Institute 
 
Despite the fact that America’s mutual funds had by far the biggest proportion 
of net assets worldwide, Europe is the continent with the most Mutual funds.  
 
Table 3: Number of mutual funds worldwide (2003-2009) 
 
2003 2004 2005 2006 2007 2008 2009 
World 54.568 55.523 56.867 61.854 66.347 69.032 65.735 
Americas 13.920 14.063 13.763 14.474 15.459 16.459 16.982 
United States 8.125 8.040 7.974 8.117 8.026 8.022 7.691 
Europe 28.541 29.306 30.060 33.151 35.210 36.780 33.054 
Asia and Pacific 11.641 11.617 12.427 13.479 14.847 14.909 14.795 
Africa 466 537 617 750 831 884 904 
Source: Investment Company Institute 
 
The growth of mutual fund industry has lead to their expansion in various 
investment areas thus covering every investor’s needs and his level of risk averse, 
diversify in domestic and in international market. Each mutual fund has specific aims 
and investment strategies according to the category it belongs to, mutual funds are 
usually classified according to their investment strategy. The main ones are: 
1) Bond, that invest mainly in bonds 
2) Equity, that invest mainly in stocks 
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3) Money Market, that invest mainly in money market instruments 
4) Balanced, that invest in all kind of financial instruments 
5) Funds of Funds, that invest in other mutual funds 
 
 
2.2 Overview of Mutual Funds in Greece 
 
The entry of mutual funds in Greece became with delay, the cause of that 
delay was the political and financial instability of the country. The first two mutual 
funs in Greece were founded in 1972 and in early of 1973 from the Commercial Bank 
and from National bank of Greece under the names of “M/F ERMIS” and “M/F 
DILOS”. Despite the fact that the two MF were founded in 1973, the growth of the 
industry took place when the regulators authorities established a series of measures 
and reorganised the stock market at the end of 1980 (Milonas 1998).  
 
The third MF was founded in 1989 from Intertrust under the name of 
“Elliniko”. In the middle of 1990 were founded more MF from private banks and 
insurance companies, in the followings decades the mutual fund industry experienced 
a continued growth in number of mutual funds and in their assets. The growth of the 
industry was spectacular, from the 4 billions drachmas that was in 1985, their assets 
increased to 7.32 trillions of drachmas in 1997 and in 8.64 trillions at the end of 
October of 1998 and in 2010 the assets of the industry were more than 8 billions euro.  
 
   Table 4: Net assets and Number of MF operated in Greece (2006-2010) 
MF Classification 2006 2007 2008 2009 2010 
  
Value    
(mn €) 
Value   
(mn €) 
Value  
(mn €) 
Value  
(mn €) 
Value  
(mn €) 
Money Market 5.894 7.968 252.288 2.070 1.206 
Bond  6.222 4.347 3.333 3.220 2.466 
Equity 6.351 5.197 2.606 3.083 1.934 
Mixed 2.492 2.722 1.296 1.560 1.181 
Funds of Funds 2.950 1.439 645 746 781 
Foreign Markets 
MFs - 2.843 15 0 448 
Total 23.910 24.518 10.420 10.680 8.016 
Source:  Hellenic Fund and Asset Management Association 
 
 
At the end of 2009, the total net assets of mutual funds accounted to 10.7 
billion Euros, as compared to 10.4 billion Euros at the end of 2008 and 24.52 billion 
Euros at the end of 2007, this slight (2.6%) annual increase is due to a 481.2 million 
euro increase in the net assets of equity mutual funds, to a 265.5 million euro increase 
in the net assets of mixed funds, and to a 101.7 million euro increase in the net assets 
of Funds of funds.  
 
The net assets of equity funds in 2009 registered an annual increase of 
18.49%, mainly as a result of the improvement of equity portfolio valuations. Average 
annual returns for both equity mutual fund subcategories (domestic-foreign) exceeded 
21%. The total value of inflows towards this mutual fund category stood at 60.66 
million Euros, while in 2009 the General Index of the ASE growth by 22.9% (source: 
Hellenic Capital Market Commission, annual report 2009). 
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 In 2010 the upward trend of Greek mutual funds ended, the industry closed the 
year with total net assets value of 8.016 million euro, while the equity mutual fund 
category lost more than a billion in net assets value, from 3.083 million euro of 2009, 
dropped to 1.934 in the end of 2010. 
 
 Figure 2: Percentage of net assets of the mutual funds by category 31/12/2007 
33%
23%
23%
11%
8% 2% Money Market
Bond 
Equity
Mixed
Funds of Funds
Foreign Markets MFs
 
        Source: Hellenic Fund and Asset Management Association 
 
 
 Figure 3: Percentage of net assets of the mutual funds by category 31/12/2010                    
15%
31%
24%
15%
10% 5%
Money Market
Bond 
Equity
Mixed
Funds of Funds
Foreign Markets
MFs
 
Source: Hellenic Fund and Asset Management Association 
 
From figures 2 and 3 we notice that from the end of 2007 until the end of 2010 
their was a decrease in money market by 18% in contrast with the 8% increase of 
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bond mutual funds (in volatile period they offer low risk) and a small increase by 1% 
of the equity mutual funds. 
 
Equity mutual Funds in Greece 
 
The equity mutual funds in Greece are obligated to invest 65% of their 
portfolio in equities, moreover the Index Funds should hold at least 95% of their 
portfolio in equities of their index (Hellenic Capital Market Commission). Equity 
mutual funds are high risk investment and they depend highly from the volatility of 
the stock market. The risk of domestic equity funds in Greece is relative with the risk 
of Athens stock exchange but also from the style of the manager which can be 
aggressive or a passive style. Depending on how risky is the investment style of the 
manager, returns may be quite high in upward trend of the stock market or rather low 
in downtrend of the stock market. 
 
 
Literature Review 
 
The growth of mutual funds in the last decades, draw the attentions of many 
researchers (academics and not) and the evaluation of the industry has been widely 
addressed. However, most studies have been concentrated in the U.S.A. market and 
fewer in Greece market. Most of the studies examine a period (or partly) of a bull 
market, while there has been no similar study on a bear market in Greece.  
 
The classical approach  
 
Friend, Brown, Herman and Vickers (1962) wrote the first research about mutual 
funds. They investigated the performance of 152 MF from 1952 to 1958 and 
compared it with their benchmark. They find that MF succeed similar returns with 
their benchmark, but because of the high fees and expenses concluded that MF were 
ineffective.  
 
Sharpe (1966) investigated the returns of 34 mutual funds in the period 1945- 1963 
and concluded that the differences in returns has mainly attributed to difference 
expenses. He suggest that managers should try to evaluate risk and diversify correctly 
instead of attempting to find under priced securities. Also using his index, concluded 
that the majority of the MF of his sample failed to outperform the benchmark. 
 
Treynor and Mazuy (1966) examined the performance of 57 balanced and equity 
funds for the period from 1953 until 1962 and concluded that fund managers, have no 
ability to outperform the market. 
 
Jensen (1968) constructed his ratio for the evaluation of mutual funds and examined 
115 MF for the period 1945 – 1964, he concluded that the mutual funds failed to 
forecast the stock prices accurately and even before deducting expenses, manager 
could not performed higher than a portfolio consisted of randomly selected shares. 
 
Carlson (1970) examined the performance of 82 MF for the period of 1948-1967 and 
concluded that the evaluation of the mutual funds is depending from the benchmark 
index that the evaluation is using and from the period under examination. 
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McDonald (1974) evaluated 123 US mutual funds for the period of 1960-1969, on the 
basis of monthly returns using the index proposed by Sharpe and Treynor, he 
concluded that the funds with greater risk were reward by higher returns. According 
the results of his research, 54,47% of the sample for Treynor index and 31,71% of the 
sample for Sharpe index showed values higher than the stock market. 
 
 
 
 
The modern approach  
 
Until the middle 80’s were according the classical approach that concluded 
that fund’s managers can succeed higher returns than their benchmark, the interest of 
the researchers in that subject was decreased, but from the second half of 80’s became 
again a popular subject for the researchers. Later studies are contradictory about 
manager’s ability to succeed higher returns. This controversy was mainly due to the 
fact that the sample, period, performance measure and benchmark index, in most 
studies are not constant and thus are not always comparable. 
 
a) Managers beat the market 
 
Ferri and Oberhelman (1981) investigated the relationship between the maturity of the 
positions of money market mutual funds and changes in interest rates for the period of 
1975-1980 and if managers have any forecasting abilities. They found that managers 
tend to be consistent in shortening the maturity of their investments before interest 
rates rise and lengthening their maturity before rates fall. Therefore they conclude that 
managers on average are successful in predicting future interest rates 
 
Henriksson, Chang and Lewellen (1984) found that the returns of the mutual funds 
after fees and expenses were similar with the expected returns and concluded that the 
fund’s managers were able to performed higher returns than a passive strategy. 
 
Ippolito (1989) examined the returns of 143 MF for the period of 1965-1984, found 
that after expenses, the returns were higher than the index benchmark and concluded 
that mutual funds with higher expenses are capable to succeed higher returns and 
cover their expenses. 
 
 Grinnblatt and Titman (1989) developed their index and examined a sample of MF 
for the period of 1975-1984, using their index and the index of Jensen. They found 
that the growth MF had performed higher returns than the expected, but the expenses 
were higher than the premium of their returns. 
 
Cumby and Glen (1990) examined the performance of 15 U.S. based internationally 
diversified mutual funds for the period 1982-1988 using Jensen’s index and the index 
of Grinnblatt and Titman. They found evidence that the sample of MF achieved 
returns higher than a domestic portfolio consisted exclusively of USA stocks. This 
excess return was attributed to the benefits of the international differentiation, 
whoever they also found evidence of market timing abilities of the managers. 
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Eun, Kolodny and Resnick (1991) evaluated the performance of 19 international 
mutual funds operating in the USA for the period of 1977-1986, with the use of 
Sarpe’s index. They concluded that the funds of their sample outperformed the 
Standard and Poor’s index 
 
Malkiel (1995) examined the performance of mutual funds for the period of 1971-
1991, after controlling for survivorship bias that all previous studies were lacking, he 
found evidences of over performance in the 1970s but no proof of consistent over 
performance in the 1980s, advocating in this way the preference for passive 
management. 
 
Gallo and Swanson (1996) examined the performance of 37 international mutual 
funds operating in the USA for the period of 1985-1993 and concluded that the 
international mutual funds can achieve similar and higher performance than the index. 
 
Redman et al. (2000) examined the risk-adjusted returns using the Sharpe Ratio, 
Treynor Ratio, and Jensen’s Alpha for international mutual funds, separating the data 
into three time periods: 1985-1994, 1985-1989 and 1990-1994 and concluded that for 
the first two periods under examination, mutual funds had achieved higher returns 
than the index. 
 
b) Managers fail to beat the market 
 
Lehmann and Modest (1987) examined the performance of 130 U.S. mutual funds in 
the period 1968-1982 they used a benchmark return based on arbitrage pricing theory 
and their findings suggest persistent underperformance which as they concluded 
cannot be explained only by real or artificial timing or be attributed to sample bias. 
 
Domian (1992) examined the relationship between maturity and interest rates 
changes. He did not found any evidence that managers in their investments have 
information that is not mirrored in the yield of the Treasury Bills. They also showed 
that managers mostly react to changes in interest rates rather than the opposite, so 
changes in maturity are generally reflecting the past rather than predicting the future 
 
Blake, Elton and Gruber (1993), using a variety of single and multiple models in 
estimating the risk-adjusted return, concluded that bond funds performed inferior 
performance relative to their benchmarks. The authors attribute this underperformance 
to the impact of expenses, more specifically, they estimate an inverse one-to-one 
relationship between expenses and return. This finding implies that an increase in 
expenses per one unit results in a reduction in return per one unit too. 
 
Droms and Walker (1994) examined the performance of 34 international mutual 
funds, using the traditional index of Sharpe, Treynoe and Jensen (as we did in our 
research) and concluded that the managers of the funds did not succeed to 
outperformed the benchmark index.  
 
Chordia (1996) argues that the fact that money market mutual funds are obliged to 
hold cash and cash equivalents for purpose of liquidity, it could be one reason why 
they underperform the benchmarks. Concluded that there are evidence which shows 
that high front- and especially back-load fees prompt investors to trade shares less 
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often so that this kind of ‘aggressive’ funds require less liquidity and thus tend to 
perform better. 
 
Domian and Reichenstein (1998) examined the performance of money market mutual 
funds from 1990 until 1994 and found that net returns show small underperformance. 
Moreover, their findings revealed expenses as the factor that almost exclusively 
affects the return and no other factors were found significant. Finally, they provide 
evidence of scale economies when the asset under management is between $300 
million and $500 million as well as strong persistence in performance in the short 
term. 
 
Detzler (1999) examined the risk and the performance of 19 international bond mutual 
funds for the period of 1988-1995 using monthly returns. The results of the research 
leads to the conclusion that the performance of the mutual funds were not superior to 
the performance of the index.  
 
Finally, Wermers (2000) and Barber et al. (2005) concluded that mutual funds were 
under performance, which they both attribute to overtrading with consequence higher 
transaction costs, in the attempt of mutual fund’s managers to beat the market, as well 
as to higher expenses due to management fees. 
 
 
In the European mutual fund industry, Otten and Bams (2002) examined the 
performance of 506 European mutual funds from five countries between 1991 and 
1998.  They concluded that small cap mutual funds as an investment style out-perform 
their benchmark, furthermore, they found that, net of expenses, mutual funds tend to 
out-perform the market in four out of the five countries and that these returns are 
negatively related to the expenses. They concluded that the out-performance, is 
because European mutual funds benefit from greater diversification and lower 
transaction costs compared to their American counterparts. Another factor is that 
European funds are relatively less important players in the market and therefore it is 
easier for them to over-perform. Finally, they only found weak evidence of 
persistence in performance. 
 
The case of Greece 
 
Handjinikolaou (1980) analyzed the performance of the two mutual funds operating in 
the Greek financial market in the period 1973-1976. Assuming that these two mutual 
funds had international orientation, he modified the indexes proposed by Treynor, and 
Jensen using the Solnik’s approach. He concluded that the two mutual funds achieved 
return higher than the strategy of buy and hold securities traded in the Athens Stock 
Exchange (ASE), the performance of these two mutual funds, despite the benefits 
resulted from the international differentiation, were underperformance in relation to 
the international stock markets performance in which these two mutual funds 
invested, and divided the period under examination into two sub-periods, he 
concluded that only one of these two mutual funds showed rational performance over 
time. 
 
Milonas (1995) used the Treynor -Mazuy model to evaluate the performance of 36 
mutual funds operating in the Greek financial market for the period of 1990-1993 and 
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tested the ability of the mutual funds managers to maintain the ranking of funds over 
time. According to the results of his research he concluded that the equity mutual 
funds achieved returns higher than those of the General Index of the ASE, while they 
undertook lower risk, while only a few mutual funds maintain their ranking over two 
consecutive two year’s periods and concluded that mutual fund managers exhibit 
significant timing ability. 
 
Filipas (1999) examined 10 equity and nine balanced mutual funds operating in the 
Greek financial market over the period 1993-1996 using the indexes proposed by 
Sharpe, Treynor and Jensen. He concluded that regardless of the index used, five 
mutual funds achieved return higher than the General Index of the ASE which 
includes dividends, mutual funds managers did not change the degree of risk of their 
portfolios over time despite of the fact that the relevant sub-periods were quite 
different among each other, he found significant positive correlation existed between 
the performance over the one sub-period and that of the other sub-period, and that the 
size and the age of a mutual fund did not appear to affect its future performance. 
 
Again Filipas in 2000, examined the performance of 17 Greek equity mutual funds 
that were operating in the period of 1995-1998 using this time the model of Treynor 
and Mazury. He found no evidences that reveal any ability of the Greek managers to 
time the market correctly or select undervalued securities. 
 
Artikis (2000) evaluated 11 balanced mutual funds operating in the Greek financial 
market over the period 1995-1998 using Sharpe, Treynor, and Jensen measures. He 
concluded that none of these mutual funds achieved return higher than that of the 
General Index of the ASE, the sample mutual funds achieved satisfactory returns in 
relation to both total and systematic risk undertaken, and although the ranking of the 
mutual funds varied among the techniques used, certain mutual funds were ranked in 
the same order regardless of the index used. 
 
Sorros (2001) examined equity mutual funds for the period of 1995-1998 using 
Treynor and Mazury and found evidences of underperformance. 
 
Babalos et al. (2007) examined the performance of equity mutual funds for the period 
of 1998-2004 and found some positive returns but no persistence for the whole 
sample period. 
 
Drakos and Zachouris (2007), examined the performance of equity funds from 1995 
until 2003, concluded that the positive abnormal returns are random and short-lived, 
which suggest the existence of a mechanism that is correcting abnormal returns. 
 
Dritsakis, Grose and Kalyvas (2006) examined the performance of bond funds from 
1997 until 2003 using conditional and unconditional model. Although the conditional 
model provided marginally improved results, both of them proved that active 
management did not outperform the preset benchmark. In addition, after deducting 
expenses, marginal gains are fading away and thus bond funds are underperforming. 
Finally, their results suggest that the increase in fund flows has a negative impact on 
the returns, which is attributed to the wrong timing of investing these new funds.  
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Thanou (2008) examined the risk adjusted performance of 17 Greek equity mutual 
funds for the period of 1997-2005 during up and down market conditions. She found 
differences in ranking between up and down market conditions, but the mutual funds 
of the sample followed the market movement and finally she did not found any 
evidence of timing ability from funds managements. 
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CHAPTER 3   RESEARCH DATA AND METHODOLOGY 
 
3.1 DATA 
For our research we have analyzed the domestic Greek equity mutual funds 
for the period of January 2008 until December of 2010. The focus of the study is to 
evaluate the performance of the funds just before and during one of the biggest global 
financial crises. On 2008 the domestic equity mutual funds that operated in Greece 
were 66 with total assets of 1.879, billions euro and the equity MF represented the 
20% of mutual funds net assets in Greece, while in 2010 equity mutual funds 
represented the 24% of the industry’s net assets with the domestic MF closing the 
year with 1.397 billions euro.  
 
The sources of data used for the evaluation of the mutual fund performance 
were mainly two, the Hellenic Fund and Asset Management Association 
(www.ethe.org.gr) which contain statistical information and publications for all Greek 
mutual fund companies and from the platform of Bloomberg which is available in the 
International Hellenic University. 
 
3.2 METHODOLOGY 
 
The data used are daily returns for each fund, calculated from the daily net 
asset value of each fund and they are net of management fees and operating cost, but 
not clear of entry or exit commissions, as the commission policy of each fund is not 
uniform across funds and over time. 
In order to evaluate the performance of the mutual fund over the two years we used 
standard performance measures such as the Sharpe ratio, Treynor ratio and Jehnsen’s 
alpha. The basic motive for these measures is to evaluate the performance of the 
funds and rank them accordingly in order to find out which of those really 
outperformed the benchmark market portfolio and which of those underperformed.  
 
3.2.1 RETURNS AND RISK 
 
The returns refer to the average weekly return and have been annualized for  
the calculations of the study. The period return were calculated using logarithmic 
returns. 
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where  
r is the return 
pt is the price of the day t and 
pt+1 is the price of the day after t 
 
The daily return of three month Greek Treasury bill is considered as the risk 
free rate, for our research we took the daily returns from Bloomberg for the 
examination period. 
 
The performance of a mutual fund (the returns of the fund) is a relative 
measure. In order to identify if the returns of the fund are “good” or “bad” they must 
be compared with some relative return. A high return does not necessary mean that 
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the fund performed as high as it could and inverse a low return does not mean that the 
fund has performed poorly. The performance of a mutual fund depends of how well 
an investor could gain if he had invest somewhere else with the same risk so it is 
necessary to have a benchmark in order to measure the performance. It is evident 
from past studies that the correct selection of the benchmark is crucial in the 
performance evaluation of the fund. From a study conducted by Elton et.al (1993), he 
claimed that the positive performance reported in Ippolito (1989) was not due to the 
superior selection ability of the managers of the fund but it was due to the selection of 
incorrect benchmark that showed abnormal returns. Because of the importance of the 
correct selection we exam various aspect and conclude in which we believe is the 
right decision. Finally in our case this benchmark is the General Index of Athens 
stock exchange, which is an index providing real time price information for all the 
stocks in Athens stock exchange. This index is appropriate for the analysis of Greek 
domestic equity funds, because the funds of our sample are general equity funds, as 
opposed to funds focusing on certain industries, or index. The G.I. includes 60 stocks, 
weighted according to their participation in total market capitalization and its revised 
twice a year (Athens exchange s.a.). 
 
3.3 RISK MEASURES 
 
Standard deviation is a statistical tool that measures the range of possible 
outcomes from a particular data set. It shows how dispersed are the values under 
study. In finance standard deviation reflects the risk of the portfolio (mutual fund) 
high standard deviation indicates high risk for the portfolio. 
 
Standard deviation is: 
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Where, 
σ : Standard deviation 
n : Number of observations 
ri : Returns 
r  : Average returns 
 
 
Beta measures the extend to which returns of portfolio and the market move 
together (Bodie at al. Investments pg.281). If the beta of portfolio is equal to one, it 
means that in generally follows the market, if beta is zero it means that the portfolio’s 
performance is not correlated with the market, a negative beta shows that inversely 
follows the market, it decreases in value when market goes up and vice versa. High 
beta indicates high risk of the portfolio, but also it gives the opportunity for high 
returns and vice versa when the beta is low.  
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rrCov ,
=β  
Where 
rp : is the return of portfolio  
rm : is the return of the benchmark index 
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3.4 PERFORMANCE MEASURES 
 
Sharpe ratio is the most widely known risk-adjusted performance measure that 
derives from modern investment theory, named after Professor William Sharpe 
(1966). The Sharpe measure is the return earned per unit of total risk, where total risk 
is the standard deviation of the returns of the portfolio. 
SR =  
σ
fi rr −
 
 
Where : 
SR : is the Sharpe ratio 
ri  : is the mean return on the investment over the period under observation 
rf : is the average risk free rate over the period of observation 
 σ : is the standard deviation of the returns for the same period 
 
 
Treynor ratio is the first risk- adjusted performance measure of mutual funds 
and was proposed by Treynor in 1965 and measures excess returns over a riskless 
investment per unit of market risk. Thus, the Treynor measure evaluates the 
performance of the portfolio under observation, based on the security market line 
considering only the systematic risk. 
TR = 
β
fi rr −
 
 
Where : 
TR : Treynor ratio 
ri  : is the mean return on the investment over the period under observation 
 
rf : is the average risk free rate over the period of observation 
β : is the systematic risk (beta) 
 
 
The third ratio Jensen’s alpha (a), is a measure that represents the average 
return on a portfolio and above that predicted by the capital asset pricing model. It 
allows us to establish whether a fund manager is able to outperform the market in a 
predictable and statistically significant way. 
ri - rf = αi + β [rm – rf] + eι  
 
Where, 
ri: is the mean return on the investment over the period under observation. 
rf : Average risk free rate over the period of observation. 
αi : the intercept term or the constant term. 
eι : is the error term and is serially independent. 
β : is the systematic risk (beta) 
rm : is the return of the benchmark index 
 
 
Treynor’s  and Sharpe’s ratio measures the reward to risk, as high are the 
results of  those ratios as higher is the performance of the fund according to the risk 
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that have been exposed. Although those ratios measure the “same thing” they have a 
distinguish difference, the Treynor ratio assumes that the portfolio is a well 
diversified and Sharpe ratio does not. Eventually if the portfolio is as well diversified 
then these two ratios must have a very similar price, if not it is an indicator that is not 
a well diversified portfolio. The disadvantage of these two ratios is that they use 
average data and that they don’t give a comparison of statistical significant control on 
comparison with the index. These disadvantages fulfils the Jensen’s alpha, if alpha is 
positive and statistical significant then the fund succeeds a higher performance than 
the expected according to the risk of the investment and vice versa. If it is negative 
then the fund did not succeed as well as expected. If alpha is not statistical significant 
then the fund performed according the risk that it took and the market. 
 
 
 
3.5 Survivorship Bias 
 
Survivorship bias in mutual fund’s performance evaluation, is caused when 
the mutual funds that did not operated, during the whole period under examination, 
are excluded from the sample of mutual fund under examination. It is often cause the 
results of the evaluation to skew higher, because has been ignored from the sample 
the funds that were not enough successful to survive. In 1996 Elton, Gruber, & Blake 
showed that survivorship bias is larger in the small-fund sector than in large mutual 
funds (presumably because small funds have a high probability of folding). In order to 
exam if the survivor bias exist in our study, we have evaluate the funds one more time 
including the funds that did not survive the hole period under examination, and the 
funds that were founded after the 1/1/2008. 
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CHAPTER FOUR 
 
EMPIRICAL ANALYSIS  
 
4.1 Introduction 
 
The purpose of this empirical research is the performance evaluation of Greek 
mutual funds and the ranking of them in the period of world financial crisis. The 
sample of the research is the Greek domestic equity mutual funds and the period 
under examination is from 1/01/2008 until 31/12/2010. The evaluation is based on the 
average return (weekly) and total return achieved by the mutual funds under 
consideration (source: Hellenic Fund and Asset Management Association). For the 
performance evaluation all the criteria and sources have been used according to the 
analysis of chapter 3. 
 
 The performance evaluation of the mutual funds is based on a comparison of 
their returns in relation to the performance of the industry and of their investment 
environment (benchmark). In order of a useful data interpretation, before the analysis 
of the data from the evaluation we must examine the environment of Greek domestic 
equity mutual funds.  
 
Table 5: Athens GI (2006- 2010) 
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Source: Bloomberg 
 
From table 5 is obvious that Athens stock exchange in period from 2008 – 2010 was 
on a downward trend with a period of recovery in 2009. The decline of Athens stock 
exchange in those three years was so intense that the price of Athens General index 
was at 5112,22 in 4/1/2008 while in the end of 2010 dropped at 1413,94.  
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Table 6:  ∆% of assets and of shares of Greek MF (2008- 2010)  
                                              Shares 
Category 1/1/2008 31/12/2010 ∆% Period 
Domestic Equity 414.785.739,77 365.730.443,07 -11,83% 
                                             Assets in € 
Category 1/1/2008 31/12/2010 ∆% Period 
Domestic Equity 4.564.322.751,67 1.396.667.421,31 -69,40% 
Source: Hellenic Fund and Asset Management Association 
 
The domestic Greek equity MF that consist the sample of the research, by law 
(65% of mutual fund’s portfolio should be invested in domestic equity) invest the 
biggest proportion of their portfolio in the Greek stock market, which as we showed 
in table 5.1.1 was in downward trend during 2008-2010, in an unstable environment 
as that is not surprising, that the change (∆%) in assets and in shares of the mutual 
funds, were followed the corresponding change of Athens General Index.. The assets 
of the industry declined by 69.40%, while the units of the category declined by 
11.83%. 
 
4.2 Analysis and Interpreting the Data 
 
4.2.1    Mutual Fund of Sample 
 
The mutual funds of the research are the domestic Greek equity mutual funds 
operated on Athens stock exchange from January of 2008 until December of 2010. On 
the beginning of 2008 the were 66 funds while, during that period from those 16 
mutual funds did not survived during that period, 5 mutual funds founded and one 
mutual fund founded during that period but did not survived for the period under 
examination, in order to have consistence in our research we have analyze the funds 
that were operating during the hole period and collected the data from 44 mutual 
funds that operated in the Greek market for the three year period 2008-2010. 
(For reason of abbreviation in the followings tables we will refer to the mutual funds 
with the number of order as it appears in the table 1 in appendice) 
 
4.2.2 Returns of Period 
 
In order to evaluate the performance of the mutual funds and fund’s manager’s 
market timing abilities, weekly returns for the 44 fund were used according to the 
methodology of paragraph 3.2.1.  
 
Table 7: Returns of mutual funds 
Year 2008 2009 2010 Period 
average -57,83% 22,61% -28,06% -28,18% 
Min -65,49% 8,36% -37,82% -34,20% 
Max -43,68% 34,41% 17,55% -17,28% 
G.I. -66,0% 26,9% -34,4% -34,2% 
over 
G.I.      44,00         12,00         42,00       43,00    
under 
G.I.           -           32,00           2,00         1,00    
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According to the results of table 7 the returns of MFs and general index were 
negative in the years 2008 and 2010 with the exception of MF 18 in 2010, while in 
2009 both G.I. and MFs showed to recover from the downward trend of 2008 and 
performed positive returns, but that recovery wasn’t enough to change the overall 
return of the period that closed with negative sign. The 44 funds of our sample 
displayed great variations in their performance, ranging from -34,20% to -17,28%on 
average return for the period. 
According to the results of the table 4.2.2 while the returns of MF were negatives, 
mutual funds succeed to over performed the returns of the G.I.. The two years with 
negative sign the majority of the sample (44 in 2008 and 42 in 2010) achieved returns 
higher the return of Athens General Index while the year of 2009 which was the only 
year of our period with positive sign “only” 12 from the 44 MF of the sample succeed 
higher returns than the returns of  Athens General Index , but in order to examine if 
the mutual fund’s manager “beat the market” we shall take into consideration the risk 
of their investments as we have analyses in chapter 3 the risk measures with the 
standard deviation and beta.  
 
         Table 8: Average standard deviation of mutual funds           
Year 2008 2009 2010 Period 
average 3,78% 3,92% 3,88% 3,86% 
Min 2,49% 2,70% 2,97% 2,86% 
Max 6,14% 5,75% 8,48% 5,48% 
G.I. 4,33% 4,60% 4,34% 4,42% 
over 
G.I. 4,00 4,00 7,00 5,00 
under 
G.I. 40,00 40,00 37,00 39,00 
 
The standard deviation is a measure of fund’s risk and indicates the volatility 
of the fund, high standard deviation indicates high risk for the performance of the 
fund.  
While the period under examination is a period of high volatility in stock 
markets, only five from the forty four mutual funds of our sample, had higher 
standard deviation from the standard deviation of Athens General Index in the period 
of 2008-2010, which is an indicator that the majority of the mutual funds of the 
sample had lower risk than the risk of the benchmark index. 
 
 
4.2.3 Ranking according to Performance and Standard Deviation 
 
The ranking that is displayed on table 9 is according the returns of each mutual 
fund and from their standard deviation, the funds have been ranked from the highest 
performance to the lowest (rank 1 is the highest performance among the funds of the 
sample) and with the same order according the standard deviation of the funds (rank 1 
has the fund with the highest standard deviation). 
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Table 9: Ranking of mutual funds according to their returns and standard deviation                       
for years 2008-2010 and for the period under examination 
MF r 2008 σ 2008 r  2009 σ 2009 r 2010 σ 2010 r period σ period 
1 36 3 27 1 44 3 42 3 
2 21 9 10 10 34 8 24 9 
3 28 28 20 27 3 43 17 34 
4 23 31 4 23 22 19 20 24 
5 42 5 5 5 39 9 40 7 
6 1 45 35 43 30 38 2 44 
7 4 44 43 41 2 40 3 43 
8 19 23 8 11 16 20 15 15 
9 11 41 29 38 14 36 11 38 
10 26 38 9 39 4 44 13 40 
11 16 13 11 9 32 11 19 11 
12 41 7 3 8 19 12 35 10 
13 40 8 7 14 18 14 36 12 
14 35 37 21 20 21 33 29 31 
15 29 19 13 13 36 13 28 14 
16 39 27 2 32 6 39 22 33 
17 30 22 6 24 9 27 21 26 
18 20 10 41 22 1 2 1 2 
19 12 18 12 29 5 37 6 32 
20 22 26 14 30 40 23 27 25 
21 9 25 34 15 31 26 14 23 
22 8 17 44 26 37 7 26 13 
23 32 35 19 18 26 16 31 22 
24 31 34 18 17 25 15 30 21 
25 15 11 26 12 8 34 16 20 
26 6 30 31 28 12 24 7 30 
27 33 14 17 21 7 1 25 1 
28 5 43 38 42 11 31 5 42 
29 27 21 23 16 33 18 33 17 
30 37 33 25 37 13 29 32 35 
31 17 20 1 4 29 5 12 8 
32 7 29 30 31 17 22 10 28 
33 14 39 28 25 28 21 23 27 
34 38 12 15 19 24 25 38 19 
35 18 40 16 36 15 41 18 37 
36 10 42 24 34 10 32 8 36 
37 34 16 22 7 27 28 37 16 
38 25 6 32 2 41 6 39 6 
39 24 4 42 35 43 17 44 18 
40 13 15 37 33 42 30 34 29 
41 44 1 39 6 20 10 43 5 
42 43 2 36 3 23 4 41 4 
43 3 24 40 44 35 42 9 41 
44 2 32 33 40 38 35 4 39 
 
From the above table we can observe that the ranking of the funds using their 
return varied significantly across the two years, fund 6 dropped from the first place of 
the ranking list in 2008 to the 35th place of the ranking in 2009, fund 44 from the 
second place fell into the 33rd place and fund 18 from the 20th place in 2008 and 41st 
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place in 2009 of the ranking list climb into first place in 2010 and in overall period. 
For the same period the majority of the funds observed a consistency on ranking using 
the standard deviation. Another useful observation is that a number of funds had 
achieved to be on top of the ranking list using returns and bottom rank using the 
standard deviation and vice versa some ranked at the bottom of the list using returns 
and in top place of the rank using standard deviation, for example mutual funds 6 and 
7 achieved, high returns with minimum risk (in respect to the funds of the sample), 
while same others like MF 1 took high risk with the minimum returns. This comes in 
contrast with the theoretical negative relationship between risk and expected return. 
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Capital asset pricing theory dictates that funds with large average return 
typically will have higher variability (risk) than funds with lower returns and this 
relationship is linear. The Figure  comes in contrast with that theory, as on average the 
funds of our sample with higher returns had smaller standard deviation than those 
with lower return. This implies differences in efficiency of the funds, which do not 
manage to be competitive in their industry. 
 
4.3   Ranking Mutual Funds based on risk adjusted performance 
4.3.1 Results of the performance ratios  
 
As we have seen on the methodology (chapter 3) the high Sharpe and Treynor 
ratio indicates high performance of the mutual funds and if the portfolios of the funds 
are well diversified the results of those two ratios must be similar. Jensen’s alpha 
measures the capability of fund’s manager to succeed a higher performance than the 
expected. The funds of the sample had negative Sharpe and Treynor ratios for the 
period under exam with average of -10,667 and -1,4297 respectively. For the same 
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period all the funds had a negative (but low) alpha with an average of -0,69633, table 
10 demonstrate the average price of the three ratios of the funds for the period under 
examination. 
Table 10 Sharpe-Treynor-Jensens alpha  
                     and R2 for 2008-2010 
MF  Sharpe Treynor Alpha R2 
1 -8,73191 -0,7503 -0,83731 0,569 
2 -9,64305 -0,7767 -0,72413 0,596 
3 -11,3623 -0,6404 -0,69864 0,830 
4 -10,5672 -0,6332 -0,73464 0,831 
5 -10,126 -0,5790 -0,83681 0,844 
6 -12,2397 -0,7913 -0,59754 0,788 
7 -11,9079 -0,7846 -0,60368 0,759 
8 -9,86298 -0,6203 -0,7393 0,824 
9 -11,8018 -0,7252 -0,67244 0,821 
10 -12,1241 -0,6523 -0,65264 0,754 
11 -9,58894 -0,7912 -0,70708 0,597 
12 -10,2185 -0,5816 -0,79617 0,820 
13 -10,4908 -0,5886 -0,78515 0,817 
14 -11,69 -0,7028 -0,72863 0,760 
15 -10,613 -0,6236 -0,7757 0,839 
16 -11,4761 -0,6552 -0,69397 0,730 
17 -10,8739 -0,6281 -0,72711 0,822 
18 -5,41721 -1,3608 -0,50172 0,138 
19 -10,2068 -2,4687 -0,55003 0,359 
20 -11,2606 -0,8680 -0,6846 0,550 
21 -10,2438 -2,2732 -0,59389 0,387 
22 -10,4222 -0,9699 -0,70421 0,562 
23 -11,174 -0,7767 -0,72121 0,425 
24 -11,1672 -0,7763 -0,72098 0,425 
25 -10,196 -0,8747 -0,66372 0,582 
26 -10,1175 -0,8261 -0,64323 0,593 
27 -10,7787 -0,6348 -0,7289 0,830 
28 -11,8398 -0,7134 -0,6349 0,804 
29 -10,925 -0,6277 -0,77561 0,852 
30 -12,3009 -0,6499 -0,72723 0,811 
31 -9,11037 -0,5615 -0,76761 0,838 
32 -10,234 -0,8538 -0,64773 0,591 
33 -11,1292 -0,7002 -0,73542 0,834 
34 -11,1195 -0,6173 -0,77285 0,842 
35 -12,0716 -0,7897 -0,66586 0,734 
36 -11,0122 -0,7625 -0,66592 0,799 
37 -10,9494 -0,8980 -0,71047 0,557 
38 -9,67026 -0,8739 -0,76744 0,581 
39 -11,9219 -14,9497 -0,68779 0,615 
40 -11,6808 -3,9784 -0,65155 0,626 
41 -9,31975 -1,1096 -0,77794 0,666 
42 -9,09136 -1,2903 -0,73752 0,433 
43 -11,6894 -4,7549 -0,55278 0,570 
44 -10,9637 -5,4219 -0,53652 0,544 
Average -10,667 -1,4297 -0,69633 0,672 
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 The high values the coefficient of determination of the beta coefficient 
provided evidence that the Athens General Index was a satisfactory approximation of 
the market portfolio. 
 
As Sharpe (1966, pg. 128) argues, in an efficient market where funds are fully 
diversified, the results of Sharpe and Treynor measures will be very similar. In order 
to examine this argument, figure 5 are provided below which depict Sharpe and 
Treynor measures. If the market is highly efficient and the funds are fully diversified, 
it is expected that the combination of the two ratios will form a straight line. 
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Figure 5 show that there is not a positive relationship between Sharpe and 
Treynor ratio, there are significant deviations in both figures from the linear 
relationship, which is in contrast to the findings of Sharpe (1966). This deviation from 
linearity can be mainly attributed to differences in diversification. In other words, it 
seems that many funds have portfolios that do not exactly follow the movements of 
the market. 
 
 The results presented so far in the research cover exclusively mutual funds that 
operated in the Greek market throughout the period under examination. However as 
we have mentioned in chapter 3, in the performance evaluation literature indicates 
that the introduction of non – surviving mutual funds in the sample under 
consideration of the funds performance evaluation, leads in reduced alpha. In the 
period under examination, 22 additional from the data sample used, did not operated 
during 2008-2010. If those 22 mutual funds are included in the sample, results are 
influenced with the average alpha for the period being 0.041 higher for the total 
sample. This result is in contrast with the findings of previous research (Malkiel 1995, 
Brown and Goetzmann 1995, Gruber and Blake 1996) and it could be attributed to the 
fact that the period under examination was in downward trend, with result that the 
funds that cease to exist, with that decision stopped their decline. Therefore it is 
reasonable that the introduction of non –surviving funds will not affect negative. 
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Table 11: Analysis of the performance of  
             surviving and non-surviving bond funds 
Year Gategory 
No. of 
Funds Mean a 
        
2008 Surviving 44 -1,139 
  
Non 
surviving 21 -1,326 
Total 65 -1,199 
  
2009 Surviving 44 0,344 
  
Non 
surviving 20 0,168 
  Total 64 0,289 
        
2010 Surviving 44 -0,773 
  
Non 
surviving 10 -0,587 
Total 54 -0,739 
  
2008-
2010 Surviving 44 -0,696 
  
Non 
surviving 9 -0,451 
Total 53 -0,655 
 
 
4.3.2 Ranking according to performance ratios 
 
The rank that is displayed on table 12 is according the results of  Sharpe,  
Treynor and Jensnen’s alpha as demonstrate in appendix, the funds have been ranked 
from the highest performance according the respectively measure to the lowest (rank 
1 is the highest performance among the funds of the sample). 
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Table 12: Ranking according Sharpe-Treynor  
        and Jensens alpha 2008-2010 
No of MF  Sharpe Treynor Alpha 
1 2 20 44 
2 7 23 26 
3 32 12 20 
4 19 10 31 
5 11 2 43 
6 43 28 6 
7 39 25 7 
8 9 6 34 
9 37 19 16 
10 42 14 12 
11 6 27 22 
12 14 3 42 
13 18 4 41 
14 36 17 29 
15 20 7 39 
16 33 15 19 
17 22 9 27 
18 1 38 1 
19 13 40 3 
20 31 31 17 
21 16 39 5 
22 17 35 21 
23 30 24 25 
24 29 22 24 
25 12 33 13 
26 10 29 9 
27 21 11 30 
28 38 18 8 
29 23 8 38 
30 44 13 28 
31 4 1 36 
32 15 30 10 
33 28 16 32 
34 27 5 37 
35 41 26 14 
36 26 21 15 
37 24 34 23 
38 8 32 35 
39 40 44 18 
40 34 41 11 
41 5 36 40 
42 3 37 33 
43 35 42 4 
44 25 43 2 
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The first observation that we can make from the ranking, is that the ranking of 
the funds is changing according with the ratio which they have been measured, which 
comes in contrast with the findings of  Pedersen and Rudholm-Alvin (2003), 
Pfingsten Wanger and Wolferink (2004), Eling and Shuhmacher (2005), who found 
that a high rank correlation between different performance measures. From the 
difference between Sharpe and Treynor ratio we can conclude that the portfolios of 
the funds were not well diversified. This is normal if we consider that those funds 
invested only in Greek equity and that the Athens stock exchange is only a small 
proportion of global equity and it can not succeed a region diversify.  
We can observed also, that the ranking of the fund changing during the three year 
period, for example Mf 4 had the 35th place in 2008 according Sharpe ratio, climbed 
into third place of the ranking with the same ratio in 2009, took the 17th place in 2010 
and has rank in 19th place in the period under examination. This change in ranking can 
be due the change of the strategy of the fund’s manager (after a bad year he reduce the 
risk) or simple by luck. 
 In order to test for persistence in the mutual funds performances, we tested the 
ranking of the funds according the three performances measures.  
   
        Table 13: persistence of mutual funds ranking 
  ± 2   ± 5 
  Period 2 Years   Period 2 Years 
Measure           
            
Sharpe 2 12   7 19 
            
Treynor 0 14   1 18 
            
Alpha 0 4   1 12 
 
From table 13 that the majority of the funds failed to succeed persistence for the 
period under examination irrespective of the measure used, while for two consecutive 
years the funds had higher persistence, although the majority of the funds they did not 
showed evidences of persistence in their ranking with volatility higher than 2 ranking 
places and higher than 5 ranking places.  
 
4.4 A different approach of Sharpe and Treynor ratio 
 
4.4.1 The discontinuity of Sharpe and Treynor ratio 
 
It has been forty five years since William F. Sharpe presented the Sharpe ratio 
as a performance measure in 1966, in those forty five years Sharpe ratio became one 
of the most popular measure in performance evaluation. In literature the Sharpe ratio 
is referred to as the “most common measure of risk-adjusted return” (Modigliani and 
Modigliani, 1997) and “one of the most commonly cited statistic in financial analysis” 
(Lo, 2002), while Lux in 2002 emphasized that “in finance, a business that revolves 
around intricate calculations, few equations appear to have stood the test of time as 
well as the straightforward Sharpe ratio” (Lux, 2002) 
  
Despite its popularity, Sharpe ratio it has frequently been criticized whether 
negative Sharpe ratios, which naturally occur in bear markets and in periods of 
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extremely volatility, gives reliably measures for fund performance. It is often stated in 
bear markets the Sharpe ratio leads to intuitively incomprehensible, indicative 
literature (Tinig and West (1979), Jobson and Korkie (1981), Vinod and Morey 
(2000) , Ferruz and Sarto (2004), Israelsen (2005), Scholz and Wikens (2006), Scholz 
(2007), Ledoit and Wolf (2008)) 
 
 
In this part of our research we attempt to exam whether Sharpe ratio, but also 
and Treynor ratio are reliable measures in performance evaluation in bear markets. In 
order to examine the reliability of those measures, we provide both empirical and 
mathematical evidences, of their measures and we also propose a solution, in order to 
solve the problem of discontinuity. 
 As we have analysis in chapter 3 Sharpe ratio is a measure of the excess 
return per unit of risk in a portfolio and Treynor ratio is a measurement of the return 
earned in excess of that which could gain in an investment that has no diversifiable 
risk. 
Sharpe ratio: SR =  
σ
frr −
 
 
Treynor ratio: TR = 
β
frr −
 
 
In a more simplify way, both ratios want to capture the risk premium in relationship 
with the risk that the manager took (or he is willing to take). Both ratios intend to 
reward the higher return and penalized the higher risk with an inversely proportional 
relationship between the ratio and risk and proportional relationship between the ratio 
and fund’s return.  
In that fundamental principal there is a discontinuity in both ratio’s types, in the case 
of an investment with lower return than the return of the risk free rate then we have 
that (ri – rf) < 0 and both ratio instead of penalized the excess risk of a manager they 
reward it and vice versa for the return. 
  
4.4.2 Evidences from our sample and mathematical proof 
 
Mutual fund 1 ranked in 42 place in average return and third in the ranking of 
standard deviation (had the third higher standard deviation and therefore high risk) 
with an average return of -33,9% and standard deviation of 0,052981, while mutual 
fund 6 had an average return of -22,6% and standard deviation of  0,028591. While 
mutual fund 6 had higher return and lower standard deviation from mutual fund 1, the 
MF 6 rank in 43 place and MF 1 rank in second place according the Sharpe ratio and 
they had a Sharpe ratio of -12,2397  and -8,7319 respectively (with the same risk free 
rate for both funds). By theory the mutual fund with higher return and lower standard 
deviation must have higher Sharpe ratio than the mutual fund with lower return and 
higher standard deviation, so the result comes in contrast of that theory.  
 
By the help of simple maths we can explain the problem of discontinuity of those two 
ratios: 
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If we have two mutual funds MF 1 and MF 2 with standard deviation σ1 and σ2 
respectively, with σ1 > σ2 (standard deviation is always greater than zero) and MF 1 
and MF 2 have the same return (r) and the same risk free rate (rf), 
  
then  
2
1
1
1
σσ
<  (type 1) 
 
if we multiply type 1 by their risk premium (r - rf), with r > rf , ((r - rf) >0) 
 
then  
21 σσ
ff rrrr −<
−
  (type 2) 
 
We have the Sharpe ratio of the two mutual funds with the Sharpe ratio of MF 1 
higher than the Sharpe ratio of MF 2 (which had the higher standard deviation) and 
we say that Sharpe ratio is proportional with the risk premium and inversely 
proportional with the standard deviation. 
 
In the case of r < rf , ((r - rf) <0)) which happens mainly in bear market conditions (as 
in our research), then when we multiply (type 1) by the risk premium the inequality 
will change (from mathematical properties of inequalities: if an inequality is 
multiplied by a negative number then the inequality will change direction) to: 
 
21 σσ
ff rrrr −>
−
 (type 3) 
 
Then as before type 3 gives the Sharpe ratio for the two mutual funds, but in this case 
the Sharpe ratio of MF 2 is higher which lead into the conclusion that Sharpe ratio is 
proportional with standard deviation. If risk premium is constant (with r<rf) higher 
standard deviation drives to a higher Sharpe ratio. 
 
 According to William Sharpe (1975 and 1998), the Sharpe ratio is an 
appropriate performance measure, even for periods of downward trend. The fund 
exhibiting the highest Sharpe ratio will also attain the highest average return, when 
combined with a risk free asset for any level of risk. 
The argument of Mr. Sharpe is partly correct, even for periods of downward trend, if 
two funds have the same standard deviation then, the fund with the higher return will 
have higher Sharpe ratio, but if the standard deviation of the two funds is not the 
same, we can not be sure that the fund with the higher return will have the higher 
Sharpe ratio. 
  
 If we change standard deviation, to the mathematical proof that we used above 
with the beta (b) then, we will have the same conclusions for Treynor ratio, if r < rf  
the Treynor ratio is proportional with beta. 
If risk premium is constant (with r<rf) higher beta drives to a higher Treynor 
ratio. 
 
The solution that we propose for that discontinuity is that when r < rf  ((ri – rf) < 0)  
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Sharpe ratio should follow the type : SR = ( )σfrr −   
And Treynor ratio the type :               TR = ( )βfrr −   
 
As before  
If we have two mutual funds MF 1 and MF 2 with standard deviation σ1 and σ2 
respectively, with σ1 > σ2 (standard deviation is always greater than zero) and MF 1 
and MF 2 have the same return (r) and the same risk free rate (rf), 
Then 
21 σσ >   (type 4) 
 
In the case of r < rf , ((r - rf) <0)) when we multiply (type 4) by the risk premium the 
inequality will change  to: 
 
( ) ( ) 21  σσ ff rrrr −<−   (type 5) 
From type 5, we concluded that the modify Sharpe ratio (Treynor ratio) in the case of 
r < rf , ((r - rf) <0) is inversely proportional to the standard deviation (to beta). 
 
In order for both ratios to be inversely proportional to the risk of the funds in any 
condition of the market and without changing the simplicity of the ratios, we have 
concluded to the followings alternatives types, for Sharpe and Treynor ratio: 
 
mod
( )



<−
≥
−
=
ff
f
f
rrifrr
rrifrr
Sharpe
    ,     
    ,          
σ
σ
 
 
mod
( )



<−
≥
−
=
ff
f
f
rrifrr
rrifrr
Treynor
    ,     
    ,          
β
β  
 
The results of the modify ratios were correlate and indicate a linear relationship with 
those of Jensen’s alpha and between them, as opposed to the classics Sharpe and 
Treynor index.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 34
Figure 6: Modify Sharpe and Mod Treynor (2008-2010) 
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Figure 7: Mod Treynor and Jensen’s alpha (2008-2010) 
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Figure 8: Modify Sharpe and Jensen’s alpha (2008-2010) 
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CHAPTER FIVE 
 
Conclusions and Recommendations 
 
 This paper has examined the performance of the Greek domestic equity 
mutual funds performances compared to the benchmark index. The evidence showed 
that in majority the mutual funds succeed returns higher of the benchmark index and 
at the same time had standard deviation than the standard deviation of the benchmark 
index. However none of the mutual funds succeed positive sign regardless of the 
performances measure used, furthermore, the returns of all mutual funds were 
negative without including fees and expenses, which indicates that in a bear market is 
not profitable for an investor to invest his money in equity mutual fund. 
  
The result of the present study proved not to suffer from survivorship bias, 
since the inclusion of the funds that did not operate throughout the period under 
examination, did not affect negatively the average alpha. This it could be attributed to 
the fact that the period under examination was in downward trend, with result that the 
funds which cease to exist, with that decision stopped their decline while the other 
funds continued their downward trend. 
  
The high values the coefficient of determination provided evidence that the 
Athens General Index was a satisfactory approximation of the market portfolio, which 
is in line with Artikis (2002) 
 
There not evidence for timing ability of the funds managers and of persistence 
regardless of the measure used. 
  
There evidences that the funds with high standard deviation had low return 
and vice versa and although it comes in contrast with modern theory, we believe that 
because the period under examination has in downward trend is expected. In modern 
theory is expected the fund with high risk to achieve high return, but in high risk in a 
downward trend market leads to higher loses, so it is the second side of the same coin.
  
We have provide both empirical and mathematical proof that Sharpe and 
Treynor ratio are not sufficient in bear markets and we have proposed modify ratio in 
order to solve the problem of their discontinuity. The results of the modify ratios were 
correlate with those of Jensen’s alpha.  
 
Finally rankings are not consistent among various evaluation models used, 
therefore the choice of model in evaluating this group of funds drives in different 
conclusions. The differences in the ranking of the funds among Sharpe and Treynor 
ratio can be attributed to differences of diversification, as suggest by Sharpe (1966), 
while the differences among Jensen’s alpha can be attributed to the discontinuity of 
Sharpe and Treynor ratio. 
  
 It would be interest for future research the further examination of the modify 
Sharpe and Treynor ratio in periods or sub-period of market in downward trend and 
the correlation of those ratio with unconditional measures.  
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APPENDIX 
No of 
Fund Mutual Fund 
1 ALICO INDEX FUND FTSE20 DOMESTIC EQUITY           
2 ALICO GREEK EQUITY           
3 ALLIANZ AGGRESSIVE STRATEGY DOM. FUND           
4 ALLIANZ DOMESTIC EQUITY FUND           
5 ALPHA ATHENS INDEX FUND DOMESTIC EQUITY           
6 ALPHA TRUST GROWTH DOMESTIC FUND.           
7 ALPHA TRUST NEW ENTERPISES DOM. EQUITY FUND           
8 ALPHA AGGRESSIVE STRATEGY DOMESTIC EQUITIES           
9 ABG DOMESTIC EQUITY MUTUAL FUND            
10 ABG DOM. EQUITY (MEDIUM & SMALL CAP.)           
11 CITI FUND DOMESTIC EQUITY FUND           
12 EUROBANK EFG (LF) EQUITY-INSTITUTIONAL PORT EUR           
13 
EUROBANK INSTITUTIONAL PORTFOLIO DOMESTIC 
EQUITY 
          
14 ING DYNAMIC COMPANIES DOMESTIC EQUITY FUND           
15 ING DOMESTIC EQUITY FUND           
16 INTERAMERICAN GROWTH DOMESTIC EQUITY FUND           
17 INTERAMERICAN DYNAMIC DOMESTIC EQUITY FUND           
18 INTERNATIONAL EQUITIES SELECTION EQUITY DOM.           
19 MARFIN ATHENA DYNAMIC DOMESTIC EQUITY FUND           
20 MARFIN OLYMPIA DOMESTIC EQUITY FUND           
21 MILLENNIUM MID- CAP DOMESTIC EQUITY FUND           
22 MILLENNIUM BLUE CHIPS DOMESTIC EQUITY FUND           
23 NBG HELLENIC ALLSTARS – CLASS A (EUR)           
24 NBG HELLENIC ALLSTARS – CLASS B (EUR)           
25 PROBANK HELLAS DOMESTIC EQUITY FUND           
26 PROTON DOMESTIC EQUITY FUND           
27 ΑLPHA BLUE CHIPS DOMESTIC EQUITIES FUND           
28 ATTIKI DOM. EQUITY FUND           
29 DELOS BLUE CHIPS FUNDS           
30 DELOS SMALL CAP DOM. EQUITY FUND            
31 DELOS TOP-30           
32 EPENDYTIKI KRITIS DOM. EQUITY FUND           
33 HERMES DYNAMIC DOMESTIC EQUITY           
34 EUROPEAN RELIANCE GROWTH FUND           
35 KYPROY DOMESTIC GREEK DYNAMIC EQUITY FUND           
36 KYPROU DOMESTIC GREEK EQUITY FUND.           
37 PIRAEUS DYNAMIC COMPANIES DOMESTIC EQUITY            
38 PIRAEUS DOMESTIC EQUITY FUND           
39 ΑΑΑΒ Α.Κ. SELECTED DOMESTIC EQUITY           
40 INTERNATIONAL DOMESTIC EQUITY           
41 EUROBANK EFG (LF) EQUITY-GREEK EQUITIES           
42 EUROBANK Greek Equities           
43 ALPHA TRUST New Strategy            
44 HSBC GROWTH DOMESTIC           
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Return of mutual funds 
MF 2008 2009 2010 Period 
1 -61,8% 21,0% -37,8% -33,9% 
2 -58,8% 27,6% -31,1% -28,6% 
3 -60,5% 24,4% -22,1% -27,2% 
4 -59,2% 30,0% -29,2% -27,7% 
5 -65,0% 29,0% -32,2% -32,4% 
6 -43,7% 18,5% -30,7% -22,6% 
7 -47,9% 11,0% -20,9% -22,9% 
8 -57,9% 28,1% -27,7% -26,8% 
9 -54,4% 20,2% -27,3% -26,3% 
10 -60,3% 27,9% -22,4% -26,5% 
11 -57,0% 27,5% -30,9% -27,5% 
12 -64,9% 31,3% -28,5% -30,7% 
13 -64,2% 28,2% -28,2% -30,7% 
14 -61,6% 24,4% -28,9% -30,1% 
15 -60,8% 26,6% -31,4% -30,0% 
16 -63,3% 31,9% -24,3% -28,2% 
17 -61,2% 28,5% -26,0% -28,1% 
18 -58,2% 14,5% 17,5% -17,3% 
19 -55,6% 26,9% -23,8% -24,4% 
20 -59,0% 25,6% -32,7% -29,6% 
21 -52,7% 19,8% -30,9% -26,7% 
22 -52,1% 8,4% -32,1% -29,3% 
23 -61,2% 24,5% -30,4% -30,3% 
24 -61,2% 24,6% -30,4% -30,3% 
25 -57,0% 21,1% -25,2% -26,8% 
26 -51,7% 19,8% -26,9% -24,8% 
27 -61,5% 24,6% -24,7% -28,6% 
28 -49,4% 16,7% -26,6% -24,2% 
29 -60,4% 22,8% -31,1% -30,4% 
30 -62,1% 21,1% -27,0% -30,4% 
31 -57,6% 34,4% -30,7% -26,5% 
32 -51,8% 20,0% -28,2% -25,3% 
33 -56,7% 20,5% -30,5% -28,6% 
34 -62,5% 25,5% -30,3% -30,9% 
35 -57,7% 24,8% -27,6% -27,2% 
36 -53,1% 22,3% -26,4% -24,9% 
37 -61,5% 22,9% -30,5% -30,8% 
38 -59,9% 19,8% -33,6% -31,5% 
39 -59,3% 11,1% -37,3% -34,2% 
40 -56,7% 16,9% -34,2% -30,6% 
41 -65,5% 16,3% -28,5% -33,9% 
42 -65,5% 18,3% -29,4% -33,8% 
43 -47,1% 15,8% -31,3% -25,0% 
44 -45,2% 19,8% -32,1% -23,5% 
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Sharpe ratio  
MF 2008 2009 2010 Period 
1 -15,63 2,89 -10,48 -8,73 
2 -19,07 5,35 -10,47 -9,64 
3 -22,45 5,30 -11,59 -11,36 
4 -22,54 6,40 -11,15 -10,57 
5 -19,32 5,35 -10,77 -10,13 
6 -25,08 5,02 -13,78 -12,24 
7 -25,24 2,17 -10,92 -11,91 
8 -20,66 5,48 -10,85 -9,86 
9 -23,18 4,71 -12,54 -11,80 
10 -23,27 7,19 -12,45 -12,12 
11 -19,36 5,31 -10,72 -9,59 
12 -19,86 6,13 -10,56 -10,22 
13 -19,81 5,73 -10,68 -10,49 
14 -23,67 4,98 -12,45 -11,69 
15 -21,01 5,32 -11,38 -10,61 
16 -22,61 7,38 -11,84 -11,48 
17 -21,52 6,25 -11,22 -10,87 
18 -19,47 2,51 0,36 -5,42 
19 -19,62 5,99 -11,67 -10,21 
20 -21,30 5,65 -12,46 -11,26 
21 -19,44 3,71 -12,42 -10,24 
22 -18,55 1,03 -10,69 -10,42 
23 -23,53 4,93 -11,24 -11,17 
24 -23,53 4,94 -11,23 -11,17 
25 -19,24 3,99 -11,64 -10,20 
26 -20,30 4,08 -10,92 -10,12 
27 -20,82 5,01 -11,07 -10,78 
28 -23,58 4,28 -11,68 -11,84 
29 -21,20 4,49 -11,60 -10,93 
30 -23,59 4,88 -11,59 -12,30 
31 -20,25 6,49 -10,25 -9,11 
32 -20,14 4,16 -11,23 -10,23 
33 -22,40 4,17 -11,74 -11,13 
34 -20,70 5,20 -12,13 -11,12 
35 -23,78 5,94 -13,10 -12,07 
36 -23,22 4,99 -11,73 -11,01 
37 -21,02 4,17 -12,51 -10,95 
38 -18,48 3,07 -11,03 -9,67 
39 -17,98 1,94 -13,17 -11,92 
40 -19,62 3,42 -13,70 -11,68 
41 -13,72 2,64 -10,04 -9,32 
42 -13,82 2,95 -9,88 -9,09 
43 -17,77 4,19 -14,38 -11,69 
44 -18,64 5,09 -13,77 -10,96 
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Treynor ratio 
MF 2008 2009 2010 Period 
1 -1,966 0,186 -0,471 -0,750 
2 -2,175 0,324 -0,479 -0,777 
3 -1,635 0,254 -0,541 -0,640 
4 -1,699 0,307 -0,508 -0,633 
5 -1,509 0,252 -0,480 -0,579 
6 -1,983 0,247 -0,638 -0,791 
7 -1,945 0,111 -0,520 -0,785 
8 -1,631 0,260 -0,490 -0,620 
9 -1,837 0,226 -0,564 -0,725 
10 -1,736 0,376 -0,596 -0,652 
11 -2,205 0,322 -0,490 -0,791 
12 -1,559 0,293 -0,479 -0,582 
13 -1,554 0,274 -0,486 -0,589 
14 -1,757 0,255 -0,606 -0,703 
15 -1,612 0,253 -0,512 -0,624 
16 -1,747 0,376 -0,595 -0,655 
17 -1,677 0,300 -0,507 -0,628 
18 -4,397 0,276 0,039 -1,361 
19 -7,388 0,557 -0,574 -2,469 
20 -2,350 0,355 -0,609 -0,868 
21 -6,638 0,386 -0,567 -2,273 
22 -2,494 0,066 -0,481 -0,970 
23 -1,968 0,262 -0,624 -0,777 
24 -1,968 0,262 -0,623 -0,776 
25 -2,347 0,248 -0,525 -0,875 
26 -2,245 0,259 -0,492 -0,826 
27 -1,588 0,239 -0,556 -0,635 
28 -1,824 0,212 -0,529 -0,713 
29 -1,578 0,214 -0,519 -0,628 
30 -1,656 0,248 -0,541 -0,650 
31 -1,531 0,310 -0,463 -0,561 
32 -2,315 0,260 -0,507 -0,854 
33 -1,773 0,197 -0,524 -0,700 
34 -1,549 0,247 -0,550 -0,617 
35 -2,045 0,297 -0,622 -0,790 
36 -1,997 0,237 -0,528 -0,762 
37 -2,355 0,262 -0,600 -0,898 
38 -2,319 0,192 -0,495 -0,874 
39 -1,077 0,096 -43,868 -14,950 
40 -1,184 0,166 -10,917 -3,978 
41 -0,807 0,143 -2,665 -1,110 
42 -0,986 0,178 -3,063 -1,290 
43 -1,121 0,214 -13,357 -4,755 
44 -1,209 0,264 -15,321 -5,422 
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Jensen’s Alpha  
MF 2008 2009 2010 Period 
1 -1,152 0,366 -1,069 -0,837 
2 -1,078 0,392 -0,923 -0,724 
3 -1,202 0,377 -0,698 -0,699 
4 -1,167 0,443 -0,859 -0,735 
5 -1,307 0,465 -0,944 -0,837 
6 -0,890 0,269 -0,800 -0,598 
7 -0,957 0,198 -0,689 -0,604 
8 -1,163 0,440 -0,845 -0,739 
9 -1,069 0,315 -0,781 -0,672 
10 -1,175 0,375 -0,673 -0,653 
11 -1,048 0,391 -0,908 -0,707 
12 -1,290 0,474 -0,870 -0,796 
13 -1,281 0,432 -0,858 -0,785 
14 -1,190 0,376 -0,785 -0,729 
15 -1,212 0,419 -0,898 -0,776 
16 -1,218 0,438 -0,708 -0,694 
17 -1,202 0,420 -0,796 -0,727 
18 -0,918 0,182 -0,352 -0,502 
19 -0,828 0,315 -0,710 -0,550 
20 -1,057 0,346 -0,853 -0,685 
21 -0,805 0,243 -0,846 -0,594 
22 -0,948 0,173 -0,942 -0,704 
23 -1,143 0,373 -0,803 -0,721 
24 -1,143 0,373 -0,803 -0,721 
25 -1,030 0,318 -0,767 -0,664 
26 -0,969 0,287 -0,826 -0,643 
27 -1,229 0,390 -0,739 -0,729 
28 -0,998 0,253 -0,792 -0,635 
29 -1,216 0,376 -0,887 -0,776 
30 -1,221 0,318 -0,791 -0,727 
31 -1,185 0,517 -0,930 -0,768 
32 -0,963 0,290 -0,840 -0,648 
33 -1,114 0,343 -0,871 -0,735 
34 -1,256 0,402 -0,848 -0,773 
35 -1,080 0,357 -0,753 -0,666 
36 -1,022 0,347 -0,790 -0,666 
37 -1,090 0,342 -0,817 -0,710 
38 -1,073 0,334 -0,958 -0,767 
39 -1,393 0,222 -0,525 -0,688 
40 -1,293 0,292 -0,509 -0,652 
41 -1,725 0,303 -0,509 -0,778 
42 -1,565 0,313 -0,510 -0,738 
43 -1,155 0,232 -0,476 -0,553 
44 -1,087 0,284 -0,482 -0,537 
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Modify Sharpe Ratio 
MF 2008 2009 2010 Period 
1 -0,041 2,887 -0,026 -0,025 
2 -0,032 5,353 -0,020 -0,017 
3 -0,028 5,304 -0,012 -0,014 
4 -0,027 6,397 -0,017 -0,015 
5 -0,036 5,348 -0,020 -0,020 
6 -0,016 5,023 -0,015 -0,010 
7 -0,018 2,175 -0,012 -0,010 
8 -0,028 5,481 -0,016 -0,016 
9 -0,023 4,712 -0,014 -0,013 
10 -0,027 7,187 -0,011 -0,012 
11 -0,030 5,311 -0,019 -0,017 
12 -0,035 6,126 -0,018 -0,018 
13 -0,035 5,728 -0,017 -0,018 
14 -0,027 4,976 -0,015 -0,015 
15 -0,030 5,322 -0,019 -0,017 
16 -0,030 7,384 -0,013 -0,014 
17 -0,030 6,247 -0,015 -0,015 
18 -0,030 2,507 0,356 -0,016 
19 -0,028 5,988 -0,013 -0,013 
20 -0,028 5,654 -0,018 -0,016 
21 -0,026 3,712 -0,017 -0,015 
22 -0,027 1,026 -0,020 -0,017 
23 -0,027 4,931 -0,018 -0,016 
24 -0,027 4,941 -0,018 -0,016 
25 -0,030 3,985 -0,014 -0,015 
26 -0,024 4,084 -0,016 -0,014 
27 -0,031 5,015 -0,014 -0,016 
28 -0,020 4,281 -0,014 -0,011 
29 -0,030 4,489 -0,018 -0,017 
30 -0,028 4,877 -0,015 -0,015 
31 -0,029 6,488 -0,020 -0,017 
32 -0,025 4,162 -0,016 -0,014 
33 -0,025 4,168 -0,017 -0,015 
34 -0,032 5,197 -0,017 -0,017 
35 -0,025 5,943 -0,014 -0,013 
36 -0,022 4,985 -0,014 -0,013 
37 -0,031 4,168 -0,016 -0,017 
38 -0,033 3,073 -0,021 -0,020 
39 -0,034 1,941 -0,020 -0,018 
40 -0,029 3,417 -0,017 -0,016 
41 -0,052 2,643 -0,018 -0,023 
42 -0,051 2,950 -0,020 -0,023 
43 -0,024 4,192 -0,015 -0,012 
44 -0,022 5,093 -0,016 -0,012 
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Modify Treynor index 
MF 2008 2009 2010 Period 
1 -0,330 0,186 -0,583 -0,372 
2 -0,277 0,324 -0,435 -0,277 
3 -0,384 0,254 -0,248 -0,257 
4 -0,357 0,307 -0,377 -0,287 
5 -0,464 0,252 -0,455 -0,374 
6 -0,196 0,247 -0,321 -0,186 
7 -0,228 0,111 -0,242 -0,190 
8 -0,359 0,260 -0,364 -0,292 
9 -0,291 0,226 -0,310 -0,237 
10 -0,359 0,376 -0,229 -0,220 
11 -0,260 0,322 -0,421 -0,264 
12 -0,448 0,293 -0,387 -0,338 
13 -0,442 0,274 -0,376 -0,328 
14 -0,367 0,255 -0,311 -0,277 
15 -0,392 0,253 -0,412 -0,320 
16 -0,385 0,376 -0,253 -0,251 
17 -0,381 0,300 -0,324 -0,280 
18 -0,135 0,276 0,039 -0,131 
19 -0,075 0,557 -0,256 -0,144 
20 -0,257 0,355 -0,367 -0,239 
21 -0,077 0,386 -0,363 -0,170 
22 -0,201 0,066 -0,453 -0,257 
23 -0,324 0,262 -0,324 -0,270 
24 -0,324 0,262 -0,324 -0,270 
25 -0,244 0,248 -0,300 -0,229 
26 -0,221 0,259 -0,348 -0,217 
27 -0,405 0,239 -0,277 -0,281 
28 -0,255 0,212 -0,319 -0,211 
29 -0,397 0,214 -0,401 -0,320 
30 -0,394 0,248 -0,319 -0,275 
31 -0,380 0,310 -0,441 -0,316 
32 -0,215 0,260 -0,360 -0,219 
33 -0,321 0,197 -0,387 -0,287 
34 -0,426 0,247 -0,366 -0,316 
35 -0,285 0,297 -0,285 -0,229 
36 -0,258 0,237 -0,318 -0,235 
37 -0,273 0,262 -0,337 -0,258 
38 -0,267 0,192 -0,468 -0,310 
39 -0,565 0,096 -0,006 -0,222 
40 -0,480 0,166 -0,022 -0,205 
41 -0,878 0,143 -0,070 -0,313 
42 -0,719 0,178 -0,063 -0,273 
43 -0,386 0,214 -0,016 -0,144 
44 -0,338 0,264 -0,014 -0,137 
 
 
